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Introduction
The southwestern Wyoming landscape includes sagebrush, mountain shrub, aspen, riparian, and aquatic communities that provide habitat for deer, elk (Cervus elaphus), pronghorn (Antilocapra Americana), Greater Sage-Grouse (Centrocercus urophasianus), fish, and nongame species (Wyoming Landscape Conservation Initiative [WLCI], 2012) . Like the rest of the State's economy, the regional economy's most prominent sectors are mineral and energy development, outdoor recreation and tourism, and agriculture; each of these sectors rely upon natural resources to be economically viable. The accelerated pace of energy development in the region since the early 2000s has led to increasing urban and exurban development in wildlife habitat areas (Assal and Montag, 2012; Zeigenfuss and others, 2019) .
The WLCI partnership, which started in 2007 to facilitate balanced, scientifically based land-use decisions in southwestern Wyoming, includes partners at the Federal, State, and local levels of government (https://www.wlci.gov). As a founding member of the WLCI, the U.S. Geological Survey (USGS) provides scientific information on aquatic and terrestrial habitats at the landscape scale (Zeigenfuss and others, 2019) . The WLCI uses this scientific information in conjunction with local-partner knowledge to develop and implement conservation projects aimed at restoring and enhancing wildlife habitat with a clear focus on sagebrush, mountain shrub, aspen, riparian, and aquatic communities (WLCI, 2017) .
The WLCI's conservation and restoration projects are implemented on both publicly managed and privately owned lands and are supported by leveraging funds from Federal bureaus, Wyoming State government agencies, and private contributions. Since 2007, more than $69,100,000 (in 2018 dollars) have been invested in WLCI conservation and restoration projects throughout southwestern Wyoming. These pooled funds have been used to purchase conservation easements and hire business contractors to complete restoration projects, thereby supporting jobs and business activities in the Wyoming economy. This report quantifies the economic impacts to Wyoming from WLCI conservation project expenditures made from 2007 through 2018.
This analysis builds off past USGS research on data requirements and methods to estimate the economic impacts of ecosystem restoration expenditures at the project level for the U.S. Department of the Interior's Bureau of Land Management (BLM) and Natural Resource Damage Assessment and Restoration program (Cullinane Thomas and others, 2016) . Cullinane Thomas and others (2016) developed case studies of the economic impacts of restoration projects by surveying individual project managers to acquire detailed project-level expenditure data. Several case studies examined in the 2016 report are comparable to the WLCI conservation and restoration projects, including sagebrush enhancement projects for the BLM's Color Country District in Utah and BLM's Twin Falls District in Idaho. Other notable case studies estimated the economic impacts of instream habitat restoration in Colorado, post-wildfire restoration in Oregon, noxious and invasive weed treatments in Nevada, and hazardous fuels reduction projects in New Mexico and Nevada. USGS recently applied a modified survey instrument to estimate the economic impacts of National Park Service restoration projects (Cullinane Thomas and others, 2019) and wildfire risk reduction and source water protection projects in New Mexico and southern Colorado (Huber and others, in press ). This current study on WLCI conservation projects differs with these past examples because of the wide variety of project types that have spanned over many years. Thus, the scope of this study represents a portfolio of project types compared to individual case studies examined in past USGS research.
Overview of Economic Impact Analyses
Economic impact analyses measure the economic activity supported by expenditures in an economy (Loomis, 2002; Cullinane Thomas and others, 2016) . When money enters an economy, it is first spent directly on services, such as restoration construction. This initial expenditure is referred to as a "direct effect." Firms receiving the direct expenditure then spend money on inputs, such as concrete or riprap, to complete their work. Firms supplying these inputs must make their own round of purchases from other input suppliers to satisfy the increase in demand for their own inputs. These subsequent rounds of purchases are referred to as "indirect effects." The direct and indirect purchases generate jobs and income, and the employees reinject their income into the economy to purchase household goods and services such as housing, groceries, and child care. Spending by households is referred to as "induced effects." Together, indirect and induced effects form the secondary effects associated with the initial direct expenditure (Cullinane Thomas and others, 2016) . Input-output models are often used to estimate direct and secondary economic impacts. These models utilize regional economic multipliers to detail how an initial round of spending "multiplies" as it travels throughout the complex web of the local economy.
Methods
Building off of past research, this study estimates the economic impacts of WLCI conservation projects by applying the IMPLAN input-output modeling software and data system to WLCI project expenditures using the IMPLAN Pro v3.1 2017 dataset (IMPLAN Group LLC, 2018). For economic impact modeling, project expenditures are summed by year and treatment category and matched to a North American Industry Classification System (NAICS) code and a best-fit IMPLAN sector (NAICS code information can be found at https://www.census.gov/eos/www/naics/). The local area in this study is defined as the state of Wyoming, reflecting the fact that most of the project expenditures were spent within the state (roughly 98 percent), and because WLCI coordinators expressed interest in understanding the economic impacts of WLCI project expenditures on the Wyoming economy. Defining the local area is necessary for an economic impact analysis because the regional economic multipliers in an input-output model only reflect the industries and input availability in the defined local economy. If a firm must purchase inputs from outside of the local region to satisfy a change in demand, the purchase is "leaked" from the model and creates no new economic activity inside of the local area. Generally, a narrow local area definition will generate smaller multipliers and economic impacts because fewer inputs are available locally (Huber and others, in press) .
For this study of WLCI conservation projects, only project expenditures paid to Wyoming-based contractors and input suppliers are included in the economic impact analysis. Most expenditures are modeled as being paid directly to the producer or service provider. However, several material purchases were made from local wholesalers and some portion of landowner conservation easement income was spent in local retail sectors; in these situations, wholesale margins and retail margins, respectively, were applied. All economic impacts are shown in 2018 dollars. Four economic metrics were estimated:
1. Job-years.-The number of annualized full-and part-time jobs generated or supported by WLCI projects.
2. Labor income.-The employee compensation (wages/salaries and payroll benefits) and proprietor income resulting from the jobs supported by WLCI projects.
3. Value added.-The value of production of goods and services supported by WLCI projects, not including the cost of business-to-business purchases (intermediate purchases). Value added is an equivalent measure to gross regional product.
4. Economic output.-The total value of the production of goods and services supported by WLCI projects, equal to the total of all intermediate purchases plus sales to consumers (final demand). Value added is one component of economic output, and therefore summing value added and economic output would be double counting economic impacts.
Expenditure Data
All annual WLCI expenditure data from 2007 to 2018 were tracked by year in a Microsoft Access database by WLCI coordinators. Tracked project data included funds allocated by the WLCI, BLM, and other Federal sources; State funding; local funding; funds received from other sources; and in-kind contributions. Other tracked data included each project's point of contact, a project description, project treatment type (for example, sagebrush thinning, prescribed burning, seeding), type of habitat (for example, aspen, sagebrush, riparian areas), and species benefiting from the treatment (for example, mule deer, elk, livestock).
Many projects were funded from more than one source (for example, BLM and the State). For each project, total annual cost is the sum of all reported Federal, State, and private funds, and funds from other sources. In-kind contributions are generally omitted from the total funding calculations; however, in-kind contributions are included (1) in cases where the database documented donated materials that would have otherwise been purchased, (2) when costs were shared for hired labor, and (3) when transportation of materials was donated.
The treatment type reported in the WLCI expenditure database is used to group project annual funding into the treatment categories that are used for economic impact modeling. However, for many projects, more than one treatment type was reported for the same year but the particular costs for the different treatment categories were not specified. For these cases, a review of the reported funding amount, the project description, and professional judgment were used to categorize project expenditures to the largest treatment category for the project. For example, a project was described as both preparing for a "prescribed burn" and "sagebrush thinning" for the same year. In this case, "sagebrush thinning" was selected as the overarching project treatment for the year because more acres were treated than were prepared for the prescribed burn. In cases where the type of treatment was not reported, the project description written by the project's point of contact was reviewed to judge the best-fit treatment category.
After adjusting for inflation, WLCI conservation project expenditures totaled $69,116,433 (in 2018 dollars) from 2007 to 2018. Segmenting the total project expenditures by treatment category shows that more than one-half of total expenditures ($36,824,449 after rounding up to the nearest dollar) were spent on restoration activities and less than one-half ($31,825,377) were used to purchase conservation easements ( fig. 1) . The remainder of the total is divided between material purchases ($192,139) and land donations and animal unit month (AUM) purchases ($274,468) . AUM purchases provide financial compensation to permittees who willingly waive their allotment grazing permits to the public land managing agency so that the land can be rested and vegetation can be improved for wildlife. The project treatment type with the largest proportion of action expenditures, totaling $12,682,346, is "Prescribed burning, tree thinning, and mastication of trees." This is followed by "Fence removal or construction" ($6,347,293) ; "Noxious and invasive weed inventory, treatment, and monitoring" ($4,661,608); and "Reservoir, check dam, and culvert construction" ($3,872,426) . The total costs by treatment type are further segmented by year for modeling purposes and are summarized in table 1. 
Economic Impacts of Restoration Activities and Material Expenditures
For economic impact modeling, treatment categories shown in table 1 are matched to a NAICS code and a best-fit IMPLAN sector (table 2) . Similarly, material purchases ($192,139 in total) are summed by project year and material, and then matched to a NAICS code and a best-fit IMPLAN commodity (table 3) . (Note: Two categories not represented in tables 2 and 3 are "conservation easements" and "land donations and AUM purchases," which are discussed in the "Economic Impacts of Conservation Easement Purchases" and "Animal Unit Month Purchases and Land Donations" sections.)
Economic impact modeling results associated with material expenditures are treated as secondary economic impacts because the purchase of a material is a purchase down the supply chain from the initial construction/restoration investment that made the purchase possible. In this sense, the material purchase is a "ripple effect" and not the initial drop of water into the pool. (Note: all economic impacts from material purchases in the "Results" section are reported by the treatment that the material was used for, and not by material, allowing actions and material economic impacts to be summed together.) 
Economic Impacts of Conservation Easement Purchases
Conservation easement purchases make up a large portion of overall WLCI project expenditures ( fig. 1, table 1) . Under a conservation easement, a landowner maintains ownership of their property but transfers some of their ownership rights to a conservation entity; this leaves land in private ownership while providing a cost-effective conservation strategy that enables the conservation of large blocks of habitat. Conservation easement purchases inject new money into a local economy through payments to landowners. Information on how landowners spend these payments is needed to model economic impacts. For this analysis, economic impacts of WLCI conservation easement purchases are modeled following the method outlined in Seidl and others (2018) , who estimated the economic impact of Federal conservation easements paid to Colorado landowners from 2009 to 2017. Seidl and others (2018) used survey results to develop a spending profile categorizing typical landowner spending of conservation easement payments; the spending profile is documented in table 4. Total WLCI easement payments are categorized, based on the Seidl and others (2018) spending profile, into corresponding sectors in an aggregated IMPLAN model; sectors are aggregated based on the scheme shown in table 5. Easement spending on debt and savings are leaked from the model because no new economic impacts are generated by these activities. 
Animal Unit Month Purchases and Land Donations
Land donations and AUM purchases account for a small portion of total WLCI conservation project expenditures ($274,468, less than 0.4 percent of total expenditures) and are excluded from the economic impact analysis. AUM purchases provide financial compensation to a willing permittee for waiving their allotment grazing permit back to the public land managing agency (for example, the Forest Service). The objective of AUM purchases is to remove livestock from the area so that the watershed and vegetation conditions will improve for fish and wildlife species. Although money does exchange hands, the net economic impact of this transfer is close to zero.
Results
During the period 2007-2018, the WLCI spent more than $69,100,00 on conservation projects within the State of Wyoming. Including direct and secondary effects, expenditures included in the IMPLAN model of more than $67,700,000 (which excludes nonlocal expenditures, land donations, and AUM purchases) supported an estimated 1,055 job-years, more than $30,500,000 in labor income, almost $40,900,000 in value added, and almost $68,200,000 in economic output in the Wyoming economy (table 6) . The total number of job-years (1,055) supported by WLCI conservation project expenditures can be segmented by treatment category (fig. 2) . "Prescribed burning, tree thinning, mastication of trees" supported the highest number of job-years (524) followed by "Noxious and invasive weed inventory, treatment, and monitoring" (210 job-years), "conservation easements" (116 job-years), and "Fence removal or construction" (64 job-years). In addition to job-years, results for the other economic impact measures (labor income, value added, and economic output) can be summarized by treatment type (table 7) . Comparing across the treatment types for each economic impact measure reveals that, in addition to supporting the largest number of job-years, "Prescribed burning, tree thinning, mastication of trees" also generated the highest labor income ($12,839,000), valued added ($13,318,000), and economic output ($17,958,000). These results demonstrate how investments in landscape conservation projects support jobs and livelihoods within the local economy; however, these measures are only one component to the full economic, ecological, or socially relevant outcomes from WLCI projects. The economic impacts reported here represent immediate economic activity supported by WLCI conservation project expenditures. A more complete story from an enhanced landscape may include the long-term changes in productivity to livestock grazing and increased tourism activities (Cullinane Thomas and others, 2016) . Beyond these economic impact measures exists a distinctly different outcome from an improved landscape that can be measured as the economic benefits (or values) supported by the landscape (Champ and others, 2017) . These economic benefit measures are the welfare or enjoyment that individual people receive from, for example, outdoor recreation access for hunting (Loomis and Walsh, 1997; Rosenberger and others, 2017) , improved water quality (Johnston and others, 2017) , and preservation of wildlife (Richardson and Loomis, 2009 ).
Conclusions
This report estimates the economic impacts on the Wyoming economy from investments made by the Wyoming Landscape Conservation Initiative (WLCI) on conservation and restoration projects from 2007 to 2018 to coordinate science and management decisions among government and private entities that invest in conservation projects aimed at restoring and enhancing wildlife habitat. These investments support jobs and generate business activities within the Wyoming economy. During 2007-2018, the WLCI invested a total of more than $69,100,000 (in 2018 dollars) on conservation projects within the State of Wyoming. These funds have been used to purchase conservation easements and hire business contractors to complete restoration projects, with 98 percent of project funds awarded to Wyoming-based businesses. Including both direct and secondary effects, the U.S. Geological Survey estimates that local spending on these conservation and restoration projects during 2007-2018 supported an estimated 1,055 jobyears (the number of annualized full-and part-time jobs generated or supported), more than $30,500,000 in labor income, almost $40,900,000 in value added, and almost $68,200,000 in economic output within the Wyoming economy. These results demonstrate how investments in WLCI conservation projects support jobs, livelihoods, small businesses, and rural economies in Wyoming.
